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INTRODUCTION 


This  report  contains  a  listing  of  the  active  FY80  and  planned  FY81-82 
CAM  related  MMT  projects.  Data  presented  on  each  project  includes  the 
project  number,  title,  projected  funding,  a  statement  of  the  problem  and 
proposed  solution,  and  the  technology  thrust  area  into  which  the  project 
is  coded.  The  current  status  of  FY80  projects  is  also  provided.  Proj¬ 
ect  information  is  presented  in  three  sections,  one  for  each  fiscal  year. 
Within  each  section,  projects  are  grouped  according  to  technology  thrust 
areas.  Descriptions  of  the  technology  thrust  areas  are  included. 

An  analysis,  summary,  and  an  index  relating  projects  to  commands  respon¬ 
sible  for  project  execution  are  provided. 
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CAM  TECHNOLOGY  THRUST  AREAS 


To  aid  in  analyzing  MMT  projects,  each  CAM  related  project  is  categorized 
into  one  of  the  following  technology  thrust  areas.  These  thrust  areas  were 
originally  identified  in  the  Air  Force's  ICAM  Program  and  were  refined  by 
the  MTAG  CAD/CAM  Subcommittee. 

Underlying  the  optimum  benefits  obtainable  from  utilizing  CAM  technology  is 
the  systems  approach.  Interrelationships  between  the  various  subsystems 
within  an  organization  must  be  taken  into  consideration.  These  technology 
areas  represent  the  "system"  and  direct  thinking  toward  an  integrated  ap¬ 
proach. 

100  ARCHITECTURE 

The  purpose  of  the  manufacturing  architecture  is  to  provide  a  clear  under¬ 
standing  of  the  manufacturing  environment  and  the  interrelationships  between 
subsystems  that  exist  today.  The  manufacturing  architecture,  or  framework, 
provides  a  common  baseline  in  building  integrated  manufacturing  systems. 

200  FABRICATION 

The  fabrication  technology  area  serves  as  a  focus  for  all  other  technology 
area  activities.  Projects  categorized  into  this  area  are  directed  toward 
increasing  the  productivity  of  manufacturing  by  systematically  applying  com¬ 
puter  technology  to  all  functions  which  directly  and  indirectly  participate 
in  fabricating  parts. 


300  DATA  BASE/DATA  AUTOMATION 


Data  base  and  data  automation  technology  required  to  support  integration  of 
the  many  stages  and  disciplines  of  manufacturing. 


400  CAD/ CAM  INTERACTION 

The  purpose  of  this  technology  thrust  area  is  to  establish  subsystems  and 
procedures  which  will  integrate  the  efforts  of  product  design  and  manufac¬ 
turing.  The  underlying  concept  is  that  of  a  common  data  base  between 
engineering  and  manufacturing  and  the  application  of  computer  graphics. 

500  PLANNING  AND  GROUP  TECHNOLOGY 

Technology  directed  at  optimizing  process  planning,  production  scheduling 
and  control,  factory  layout  and  other  tasks  normally  performed  by  indirect 
personnel  that  have  a  significant  impact  on  manufacturing  cost. 

600  MANUFACTURING  CONTROL 

Generic  technology  for  producing  management  oriented  information  tools 
for  scheduling,  monitoring  and  controlling  operations  within  the  manufac¬ 
turing  environment.  Closely  related  to  the  fabrication  and  planning  and 
group  technology  areas. 

700  ASSEMBLY 

The  integration  of  computer  aided  technology  into  assembly  operations. 

800  SIMULATION,  MODELING  AND  OPERATIONS  RESEARCH 
Soft  technology  for  optimizing  manufacturing  systems  through  the  application 
of  operations  research  techniques. 

900  MATERIALS  HANDLING  AND  STORAGE 

The  integration  of  computer  aided  technology  to  aid  in  material  handling. 
Objectives  here  include  complying  with  OSHA  and  EPA  standards  and  reducing 
costs  and  materials  handling  time  through  automated  material  storage, 
handling,  and  retrieval  systems. 
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1000  TEST,  INSPECTION  AND  EVALUATION 


Develop  and  transition  real  time,  computerized,  nondestructive  testing 
techniques  for  use  in  fabrication  and  assembly  operations.  Emphasis  is 
put  on  automatic,  in-process  inspection  and  decision  making  without 
human  intervention. 


1100  CONTINUOUS  FLOW  PROCESSES 

This  technology  area  addresses  the  range  of  manufacturing  processes  that, 
for  the  most  part,  are  continuous  with  minimum  human  interaction. 
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ANALYSIS 


•  Seventy-three  CAM  related  Manufacturing  Methods  and  Technology  (MMT) 
projects  are  planned  in  this  publication.  The  proposed  funding  and  rel¬ 
ative  percent  of  the  yearly  MMT  programs  are: 


CAM  Related  Projects 

FY  80  $  5.5  Million 
FY  81  $12.7  Million 
FY  82  $11.4  Million 


Percent  of  Program 

8.5 

18.2 

10.2 


•  The  projects  are  coded  into  one  of  eleven  technology  thrust  areas.  The 
thrust  areas  where  planning  is  concentrated  are: 

($  Millions) 


Technology  Thrust  Area 

FY  80 

FY  81 

FY  82 

Total 

Architecture 

.7 

3.5 

1.0 

5.2 

Fabrication 

1.5 

3.3 

1.4 

6.2 

CAD/ CAM  Interaction 

.2 

1.2 

3.3 

4.7 

Manufacturing  Control 

1.8 

2.4 

2.5 

6.7 

Th?  charts  provided  on  page  8  depict  a  comparison  between  this  year's  plan 
(FY80-82)  and  the  plan  prepared  a  year  ago  for  FY79-81.  A  significant  in¬ 
crease  in  Architecture  is  noted  and  can  be  explained  by  the  introduction  of 
DOD's  Electronics  Computer  Aided  Manufacturing  (ECAM)  program. 


•  The  DARCOM  Subordinate  Major  Commands  that  have  proposed  the  largest  CAM 
programs  for  the  three  years  combined  are: 


MICOM 

TARADCOM 

ARRADCOM/ ARRCOM 

CORADCOM 

ERADCOM 

AVRADCOM 


$10.6  Million 
$6.5  Million 
$  6.1  Million 
$2.3  Million 
$2.2  Million 
$1.8  Million 
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COMPOSITE 
EY  79-81  30 
($000) 


20 


10 


60 


40 

\ 


COMPOSITE 
EY  80-82 


($000) 


SUMMARY 


The  tables  and  charts  provided  on  the  following  six  pages  provide  infor¬ 
mation  relative  to  the  distribution  of  funds  across  the  CAM  technology 
thrust  areas.  The  first  table  provides  a  composite  of  planned  funding. 
This  information  is  then  presented  on  bar  charts.  The  following  three 
tables  identify  the  projected  funding  for  each  individual  MMT  project 
and  the  thrust  area  associated  with  the  project. 
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TECHNOLOGY  THRUST  AREAS 
SUMMARY 


FISCAL 

YEAR 

THRUST  AREA 
($000) 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

1100 

Total 

80 

715 

1507 

100 

20 

698 

1807 

113 

- 

■ 

542 

- 

5502 

81 

3500 

3267 

85 

1125 

474 

2440 

- 

237 

287 

1332 

12,747 

82 

1000 

1430 

205 

3340 

600 

2543 

- 

286 

- 

1642 

350 

11,396 

Total 

5215 

6204 

390 

4485 

1772 

6790 

113 

_ 

523 

287 

3516 

350 

29,645 

This  matrix  provides  a  summary  of  the  dollar  values  of  CAM  related  projects  relative  to 
the  technology  thrust  areas  listed.  The  above  data  is  depicted  in  bar  charts  on  the  fol¬ 
lowing  two  pages . 


TECHNOLOGY  THRUST  AREAS 
SUMMARY  (CONT) 


FY  82 

($000) 


COMPOSITE 
FY  80-82 
($000) 


100  200  300  400  500  600  700  800  900  1000  1100 


100  200  300  400  S00  600  700  800  900  1000  1100 

THRUST  AREAS 


Chart  2  (cont.)J  Distribution  of  funds  across  thrust  areas 


PROJECT 


F  80  3036 


G  80  0001 


H  80  3010 


R  80  1018 
R  80  1021 
R  80  1071 
R  80  1075 
R  80  3169 
R  80  3445 


T  80  5082 


1  80  7371 
1  80  7183 


5  80  3961 

5  80  4322 

5  80  6736  315 


6  80  7928 
6  80  7949 
6  80  7963 
6  80  8051 


TECHNOLOGY  THRUST  AREAS 
PROJECT  LISTING 
FY  80  PROJECTS 


THRUST  AREA 
($000) 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

1100 

Total  715  1507 


This  chart  provides  a  listing  of  all  the  CAM  related  FY  80  projects.  The  dollar  value 
of  the  project  is  provided  in  the  appropriate  thrust  area  column.  Similar  charts  for 
FY  80  and  FY  81  follow. 
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TECHNOLOGY  THRUST  AREAS 
PROJECT  LISTING  (CONT) 
FY  81  PROJECTS 


PROJECT 

F 

81 

- 1 

3005 

F 

81 

3036 

H 

81 

5006 

H 

81 

9845 

T 

81 

5082 

T 

81 

5086 

T 

81 

5091 

T 

81 

6053 

1 

81 

7371 

1 

81 

7183 

\ 

3 

81 

1021 

3 

81 

1060 

3 

81 

1071 

3 

81 

1073 

3 

81 

1075 

3 

81 

1076 

3 

81 

3281 

3 

81 

3445 

5 

81 

6716 

6 

81 

7724 

6 

81 

7807 

6 

81 

7928 

6 

81 

8051 

6 

81 

8120 

6 

81 

8135 

6 

81 

8136 

6 

81 

8154 

Total 

THRUST  AREA 
($000) 


800  900  1000  1100 


126 

85 

3267 

85 

TECHNOLOGY  THRUST  AREAS 


PROJECT 

F 

82 

3036 

F 

82 

3069 

Q  82 

8073 

T 

82 

5005 

T 

82 

5024 

T 

82 

5082 

T 

82 

5091 

T 

82 

6008 

T 

82 

6030 

T 

82 

6041 

T 

82 

6053 

T 

82 

6057-12 

1 

82 

7345 

1 

82 

7371 

3 

82 

1072 

3 

82 

1075 

3 

82 

1076 

3 

82 

1079 

3 

82 

1092 

3 

82 

1095 

5 

82 

4237 

6 

82 

7707 

6 

82 

8135 

6 

82 

8226 

6 

82 

8231 

6 

82 

8241 

6 

82 

8244 

Total 

PROJECT  LISTING  (CONT) 
FY  82  PROJECTS 
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200 
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MM&T 


PROJECTS 


ARHY  CADCAH  FAOJECTS 
0R/29/R0 


ARMY  CADCAH  PROJECTS 
0P/29/P  0 


ARMY  CADCAM  PROJECTS 
QH/29/80 


f-'i  c* 


>-  QC  U.  • 

CO  MUH 
»-  O  Q  QC  I 

w  at  o  <  o 

3  CL  X  U 


X  a.  l 

QC  &  O 

L.  Z  h  (L  1 

*-  o  o  a  : 

a.  •-•  a  3 » 

o  K  ui  >/) 


•  a  •  •-«  a 


x  %  « 

2  00  Lj  » 

o  ~  X.  ; 


■  z>  tr 

.  O  **  oO 

)  UJ  •—  3 

-  a  -I  *- 

J  «*  u-  < 

.  ?r  ii.  ►- 


ouuu.  • 

n  ifl  CJ 
t  I/O  □  lu 
>  Ui  *0  LJ  i£T 
.  U  U  £  H 

OC  •“<  3 

3  x  ->  ^  a 

J  O  D  C5  u 

3  ►-  a  ui  tr 

j  t/i  uj  a 

j  D  ir  oo 


«  i  u  o 

)  H  U  «  J 


:  n  u  u.  a 
.  x  o  « 


jiL.Ou._J 
I  m  u  il>  Oj 

•  Zi  t-  X  «* 

:  Ol  D* 

:  ui  o  r  uj 
>  c.< 

J  <✓)  _j  <  ►-« 

■  z  a  vo 

:  O  CL  Cj  2 


5  O  UJ  00  • 

-  *-•  -C  K  U 
J  2  UJ  U 
3  O  X  %0 
i  x  t_»  > 

I  X  4  st  Lj 

)  O  m  w  o 


*.>A  >  » ■••>SfciS 


PRESENT  MANUAL  PETHOO  FOR  PRODUCTION  PROCESS  PLAN  CEVELOf  A  COMPUTER  SOFTWARE  SYSTEM  FOR  PROCESS  PLA  PLANNING/GROUP  TECH 

NING  OF  MACHINEC  CYLINDRICAL  METAL  COMPONENTS  ARE  NN1NG  OF  MACHINED  CYLINORIC  PARTS.  THE  SYSTEM  WILL 

INADEQUATE  DUE  TO  HIGH  PROCESS  PLANNING  COSTS  AN  BE  MANUFACTURER-INDEPENDENT  AND  WILL  INCORPORATE 
D  A  LACK  OF  STANDARDIZATION.  PROCESS  DECISION  MODELING. 


CO 

</> 

UJ 

O 

o 


CL 


O 
u J 
PH 


3 

O. 


o 

o 


>  3 
uj  x 
a  cl 
o 

O  U 


tO  U  U 

3  «  Oi 

h*  ce 


co  ©  < 

ci  x 

X 

tr  ui  to 

O  X  UJ 

3  «  R-  Z 


•  o  u 
:  z 

i  a 

:  3 

>  ac  o 
.  3  CL 

:  o  o 


<  >-  »  m 


U  V)  <  I/) 
►  «-•  h-  00 


j  x  a.  z  a 

a  uj  i-i  z 

Z  </J  X  z  « 

x  W  UH 

U  <  H-  X  L5 

uj  <  o  z 


z  > 

»-H  UJ 

u.  o 


ui  a. 
a  uj 

<  CL 


o 

R- 

3 


a.  a. 

3  « 

O  Ui 


►  QC 

-I  3 
Q.  *“ 

a.  u 


oo  oo  x 

r-  3  u 

K  O  < 


a  _j  i 
i  3  • 

(/>  X  < 


.  Ui  o 

•  H  z  C 

-»  «-•  z 


ac  (A 

Q.  00 
UJ 
R-  U 
00  O 

o  <r 

X  0- 


)  03  »  o 
:  uj  a 

l  UJ  _J  R— 

:  a  a. 

<  u. 
j  r-  o 


•  o  « 
tr  r- 

♦ 

O'  Q 
P-  UJ 
R- 
iT  U 
P*  UJ 
ui  tx  t 

u.  o 


z  x  UJ 

►  UJ  o 

>  Z  ui  Z  • 

:  o  <l  <  >• 

<  a.  m  x  w 

J  X  3  U  Z 

i  O  J  o 

I  U  U  Q  X 


O  Z  X  Z 

M  <  U  i/)  < 

•-«  a. 

•  t«x  d  w 
O  Ui  J  i  x 
Z  m-m  R“ 

H  J  W  W  R- 
Z  CD  R—  03 
Z  X  «  u. 
«  u  <  »  a 
-i  vi  a  oo 

a.  oo  z  oo 

■*  o  o  oo 

r-  z  *-*  a 

Z  Z  <  R-  -J 
Ui  o  < 

to  a.  oo  ar 

UJ  R-  U  to 
QC  Ui  O  CL  3 

a  3  j  o  « 


3  Ui  ( 

rt  £T  4 
H  <  ► 

R— 

z  c;  : 
o  Ui  c 

O  O  l 


3  _J 

•S  O  3  « 

R-  CL  Ul 

00  CL  Ui  t 

r  < 

SC  00  Li 

ar  r-*  to  r 

o  x  : 

3  «  R-Ot 


ar  a 
3 
00  O 


ffi  Q.  >  • 

•  UJ  00 

to  j  a  _j  z 

UI  _J  UJ  o 

HI  *-i  U*  *■  I— 

-J  3  3  00  »- 

H  Q  t/]  < 

x  oo  ui  Ui  ac 

<  X  lML  u 

U  3  O  0. 

o  t  o  o 

►-  ac  ac 

cl  o  o  a.  »*J 

<  z  z 
a  z  •-«  z  ►-« 

a:  3  •-«  X 
>■  o  O  i  ui 

O  3  _J  X  C 


X  UI  •  R-t 

UlOOXUJR- 

u  a.  r-  t  u 

R-  3  •-«  UI 

OUR-U. 

CL  a:  ph  u- 

3  O  M  a  Ui 

C-  _|  3 

QC  J  *  I  UJ 

UouiR-a 
OK  uo 

X  R-  oo  X 

o  o 

3  •  R-  •  O 

O  to  R-  Z 

or  CL  c  K  « 

I  3  UI  O 
R-  Cl  X  U  CL 


-I  X 
3  CO 
o  •- 


z 

z  o 


o  ui 

IX  00 

X  oo 

<E 
«*.  I 

OJ 
U  3 

z  oo 

< 

-J 

u>  o 

W  .ar 

R- 
Z  7 

u.  o 

X  o 

-J  UJ 
Cl.  cl 
X  u. 
—<  u 

Z  u> 


QC  UJ  £3  x 

a.  ii)  zr- 

U  O  W  z 
X  Z  ♦  <-1 
hOOi< 

_J  UJ  R— 

z  z  tr  • 

M  »  M  UJ  t/) 
Z  X  U)  00 
C  O  Cl  z  UJ 
W«  <  3  K 
R-  R-  X  O 
-I  <  Q  O 

3  x  u  z  o: 

i/i  a  o  «  o. 
Ui  o 

K  It  U  O  Z 

z  z  z  — 

i)«H  O  I 
H  J  1C 

1  o  R-  a. 
z  y 

o  rm  w  w  a 

Z  CL  UI  UI 

'-•3  0'  y.  x 
ac  R-  «-i  o 

D  U  UJ  I  h 

P  <  J  U  I 
(_>  U  CL  4. 

4  3  •-«  X  O 
U  Z  R-  Z 
3  4  _R  LU  < 
Z  X  3  O 

1  1  • 
XU  Z  00 
O  CL  C  ui 
-J  O  ~  X 
O  Z  R-  •-« 

a  o  tfl  <  r- 

^  M  U  N 

2  R-  X  ~  R- 
0«  n  J3 
U  K  H  M  Q. 

Ui  U-  X 
UJ  U  CL  3  o 
tr  MM  3  I  3 
H  J  I  K  O 
i  ItOR-UK 


CD  00 

00  00 

«*  >* 
X  3 
< 
o  z 
•  < 
CNJ 

o 


OO  U 

ac  3 
uj  O 

>  z 

o 

to  o  • 
to  to 

<U0h 


£  U  UJ 
U*  X 
Kj  3  r-. 

Hi  O  3 
J1  K  i3 


CJ\  to 
p»  •-«  X 
£  uj 

si  f—  »— 

00 

r-  •  r- 

U  L,  O' 
tyj  U  Uj 

3  3  tr  >- 

R-  O  «  o 

t  a  3  uj 


X.  O  O  UJ 

O  Z  Z  UJ 

J  *  3  h  R* 


ARMY  CADCAM  PROJECTS 
08/?9/80 


3 

ae 

3 
o 
* 
•  a. 


©  A  »-• 
(X 

UJ  •  UJ 
Jlflh 
CD  U  4 

<  u  c 

a.  ac 

<3-1 

U  C  J 

v>  < 

00 


a  u»  z 

u.  o 

O  »-*  O 


3  <xi  a. 

c*  3  X 

o  o 
zoo 
X 

U2W 
UJ  O  3 
H  U  Q 

ae 

X  3  o  • 

</-  *-  o  Cv 

v»  **  w 

3  *  S 

AO  *4 
<  Z  O  3 

z  a 

m  u  <  u 

UJ  3  A 


O  X 
at  o 
a.  3 


©  X  a 


3  3  i 

H- 

O  (/)  I 


.  a  a 
>  o  < 
:  m  uj 

l  a  u 


<  »-  CL 
<  UJ 
X  «L  A 


3  3 

A  U.  Ul 
<  O  m* 


-«  o 

3  O 


•  3 
UJ 

U  00 


QUU 

z  o  >- 

3  A 

IL  &  K 


Z  >  O 
HUM 
O  Ql- 

3  ae 
o  o 
uj  z  a. 
a  < 


</)  •-* 
►-  x 

0X0 


o  o  o 

k  ae  z 

«  CL  O  < 


ML2 
X  O 
O  t-  u 


Q  3  0  *+ 
Z  >i  Z  IZ 

Ul  IB  <  3 
<  »- 
Z  CL  O  O 
3  <  3  < 

>  o  a  u. 
o  «  3 
A  O  <  Z 


3UUO 
<  X  ►- 
Uitox 
X  A  ^ 
»-uu 
z  u.  » 

X  O  A  o 
*-  i  uj  a 
©  <  *“  3 
a-  »-*  Z  O 
O  —  Z 
UJ  X 

►-►-©© 

<  Z  Z  3 


00  00 

UJ  UJ  o 
"*  o  z 


wu  (fl 
U  M  u 

<  *“  3 
LA.  A  3 
O  Q  • 
O  UJ  00 
ZHXW 
m  y  u  h 
z  w  oo  ae 
NX  < 
X  2  0 
O  *  O  Z 
<Oh3 

x  z  t-  o 

<  O  A 

Z  x  3 
OUQH 
j-»  O  o  00 
00  AO 
MW  1U 

O  x 

y  h  h  u 
A  0  3 
A  X  UJ  A 

X  < 

o  z 

Z  3  •  O 

NN  00  00 

K*  CL  ►■*  < 
00  3  Z  UJ 
-«  o  o: 
MAX 
*  Ul  Ui  UJ  z 


H  O 
O  A  J-N 
hUM 
Z  UJ 
O  A  O 
A  O 


O  A  Z 
©  *“• 
O  Z 
Z  00  Z 
MQ  « 
Z  O  3 

A  NN  A 


Z  A  < 
O  3 
O  ©  < 
Z  >- 

4  «  < 

►"A3 
•»  3 
o  a  a 
o 

Ul  M  H> 
N  X 


Q  (/>  < 

X  3 

3  UJ  3 
©  t- 

4  W  W 
A  >*  oO 
O  00  < 
H-  A 
00  3 

O  32 
X  A  O 

(O-  H 


ZOO 
O  N.  A 
3  Z  A 


O  A 
A 

A  •  If) 


lL  ►  H 

o  <  u 

3  O 


A  ZhZI 
A  *  3  A  < 


agrfehent  has  PEEK  REACHED  WITH  F  ADDITIONAL  operating  contractors  of  arny  ahmo  plants  to  participat 
E  IN  THIS  HHT.  HAINTENANCE  HEThOOOLOGY  CONTRACTS  FOR  ARHY  AHNO  PLANTS  WERE  REVIEWEC  PRIOR  TO  AWARD. 


FISCAL  YEAR 
81 

CAM  RELATED 
MM&T 
PROJECTS 


ARMY  CADCAM  PROJECTS 
08/29/P  0 


I 


© 

o 

o 


a 

X 

U 

H 

r 


o  jo 

AC 

a  •  *o 


o 

« 

3 

3 

3 

O 

© 


1 

1 

1 

1 

I 

1 

X 

J 

1 

X 

1 

1 

o 

1 

X 

1 

X 

a 

1 

3 

1 

3 

X 

1 

X 

I 

X 

o 

3 

1 

X 

3 

1 

X 

x 

1 

X 

1 

z 

3 

1 

3 

3 

1 

3 

o 

3 

1 

© 

3 

« 

© 

*4 

g 

1 

o 

O 

1 

O 

3 

UJ 

1 

3 

3 

I 

3 

X 

3 

1 

O 

3 

1 

O 

o 

M 

1 

z 

H 

> 

z 

*4 

X 

1 

X 

X 

1 

X 

X 

g 

1 

O 

u 

1 

o 

CO 

tie 

1 

w 

X 

1 

3 

X 

x 

1 

1 

3 

X 

1 

1 

3 

3 

3  o  > 

J 

1 

©  3  Q 

I 

1 

X 

3 

©  uu 

• 

3  z 

3 

1 

3  X 

3 

©  UJ  O 

1 

©  ©  X 

O  • 

1 

X  o 

3 

uj  se  * 

1 

3  • 

ac  (A 

1 

3  O 

3 

o  x  3  o 

1 

O  3  x 

*4  3 

1 

0X33 

» 

U  X 

W  3 

1 

X  ► 

Z 

x  a. 

J 

OKU 

X 

1 

O  3 

a.  o  *-  >- 

1 

3  O  'U 

a  x 

1 

3  X 

*-  3  <1> 

» 

0  3  0 

3  O 

1 

a 

© 

©  o  o 

1 

3  X 

3 

1 

©  X 

3 

*  UJ  -J 

1  3 

X  X  3 

X  o 

1  3 

3 

o 

mV)  »q 

1  © 

1  *4 

X  Z 

1  © 

3  • 

o 

k  x  *~  a 

1  O 

X  x  3 

©  X 

1  o 

a  3 

3 

3  m  3  o 

1  o 

o 

3  Z 

3 

•  o 

X 

3  ac 

*-  a.  x 

1 

CJ 

3  UJ  •-« 

3  » 

1 

it 

Z  3 

Cj 

O  X  Z  3 

•  3 

kO 

O  ©  U» 

Z  CO 

1  3 

3 

X  *- 

Z 

X  3  3  UJ 

1  O 

C\J 

X  3  3 

*4  »- 

1  O 

o  o 

o 

iU  X  X 

*  x 

X  o 

►4 

1  X 

3  3 

X 

3  0* 

i  a 

O  • 

3  3 

1  CL 

3  X 

X 

Z  (J)  X 

i 

0  1/10 

X  o 

1 

3 

3 

■*  2  2  < 

i 

X  3 

X  K 

1 

©  © 

o 

X  o  o  o 

* 

X  3 

X  *4 

1 

Z 

M  M  H 

i 

o  3  © 

o 

1 

3  3 

X 

Q  K 

i 

Iliac 

o 

1 

X  3 

3  • 

z  uj  o  uj 

i 

3  X 

»-  Q 

1 

3  3 

3  © 

• 

i 

Z  ©  X 

3 

1 

3  > 

3  Z 

3  3 

UJ 

i 

X  a 

1/1  3 

1 

O  X 

3 

J  UJ  u. 

(X 

i 

3  0  0 

3  Z 

1 

X  o 

3  Z 

OX  •  3 

* 

X  3  X 

*4  *4 

1 

3 

©  3 

J  h  o  w 

3 

i 

z  a 

©  x 

1 

3  3 

O  X 

3  Z  UJ 

g 

i 

x  o 

o  a 

1 

Z  X 

3  O 

►  nU 

UJ 

i 

uj  at  O 

3  • 

1 

X 

o  x 

JU.2-* 

3 

i 

3  3  X 

o  © 

1 

X  3 

Z  X 

•«  *4  *H  3 

*4 

i 

i/j  o  a. 

z  3 

* 

X 

X 

2UU.K 

X 

t 

X  3  *-4 

X  *4 

1 

3  3 

O  3 

o  o  uj  uj 

g 

i 

X  3 

O  3 

1 

© 

3  X 

3X0*- 

X 

i 

3  CO 

3  O 

1 

O  3 

3  Z 

*-  z 

« 

i 

O  • 

*-  « 

1 

O  O 

O 

o  o  u.  3 

i 

O  3  X 

1 

3  3 

z  z  o 

X 

i 

o  o  wo 

O  O 

1 

3  Z 

O  3 

3  X  O 

UJ 

i 

X 

X 

*4 

1 

O  o 

X  Z 

3  UJ  z 

*- 

i 

X 

x  o  z 

z  a 

1 

3  3 

3  3 

©  -J  X 

© 

I 

o 

z 

3 

O  *4 

1 

© 

z 

3 

Z  » 

u  J  Dj 

3 

i 

UJ 

o 

3  X  CJ 

X  oc 

1 

3 

o 

3  X 

©  Z 

NO<W 

© 

* 

«r 

o  z 

J-  03 

1 

3 

Cj  O 

o  o 

>-  a  Q.  J 

» 

3 

3  O  X 

O  3 

1 

3 

3 

*4  *4 

o 

JH<0 

a 

i 

© 

3 

3  Z 

3  X 

» 

3 

>  X 

X 

X  Z  O  X 

o 

i 

z 

3 

>  X  X 

3  * 

1 

X 

3 

O  lO 

3  li. 

*  o  *- 

3 

i 

O 

3  X 

3  CO 

* 

o 

O 

X  X 

3  O 

X  u»  3  z 

UJ 

i 

X 

© 

o  z  O 

3 

1 

3 

© 

a  3 

3 

i 

3 

1 

i 

3 

1 

© 

i 

g 

1 

3 

* 

i 

x 

Hh  U 

U4 

1 

*4 

©  © 

O  > 

3  a 

i 

u. 

X  =>  O 

1 

3 

3  Z 

3  3 

w 

i 

3 

3  3  0 

z 

1 

*4 

UI  3 

> 

X  o 

i 

Z 

•  X  X 

X 

1 

> 

3  3 

3  X 

o  z 

i 

X 

«/j  O  3 

3  • 

1 

X 

3  3 

X  3 

CD  UJ 

i 

X 

3  o 

0-  t/J 

1 

o 

X 

3  © 

X  3 

* 

«—  3 

3 

1 

UJ  3 

3 

-J  X 

i 

o 

3X0 

X  z 

1 

3 

>  © 

O  3 

UJ 

i 

UJ 

O 

3  3 

1 

X 

X  © 

3  3 

© 

i 

CJ 

3  Z  3 

3  X 

1 

3  « 

a.  x 

3  X 

i 

3  O  O 

O  3 

f 

3 

X 

UJ 

I 

X 

u  ac 

x  a 

1 

o 

©  a 

©  o 

UJ  UJ 

i 

O  3 

X  *4 

I 

z  z 

X  X 

DC  iS 

i 

X 

CJ  3  Z 

3 

1 

z 

3  X 

3  3 

3 

i 

UJ 

*-*  Z  O 

X  © 

1 

o 

3 

3  X 

3  3 

i 

3 

KOU 

3 

1 

3  © 

© 

o  o  ■ 

i 

3 

3  H 

•  X 

1 

3 

>  Z 

3  tr 

X  Z  «J 

i 

X 

►  1/10 

© 

1 

X 

X  3 

©  o 

u.  O 

i 

X 

3  3  3 

X  CJ 

1 

o 

3  3 

3 

3</io: 

i 

o 

O  NJ 

3  Z 

1 

►4 

3  X 

3 

z  x  o 

i 

o 

*-  X 

1 

X 

O 

3  © 

x  «e  z 

i 

IAUIL 

►4 

1 

oj 

3  3 

3 

X  o 

i 

I/O 

*■  K  U 

«* 

1 

X 

3  ac 

•  a> 

UJ  o 

i 

u 

3X3 

3  3 

1 

3 

3  oj 

©  3 

a  © 

I 

M 

3  3 

©  oc 

1 

>  x 

3  3 

2  <  M 

i 

z 

o  co  a. 

UJ  X 

J 

3 

X  3 

<  cc  U) 

i 

o 

X  3  X 

X 

1 

© 

U 

3  OC 

u 

I 

X 

*4  3  0 

*-  3 

1 

o 

3 

3  UJ 

z  x  o 

1  UJ 

3 

o  as  o 

X 

1  3 

o 

CO  o 

>  X 

0  3  0 

t  3 

O 

X 

3  3 

1  3 

3 

x  *, 

1  3 

UJ 

0  0  3 

O 

1  3 

3 

3  3 

O  X 

w  a  J» 

3 

3  3 

3  3 

O 

X  © 

3 

Ui 

»  3 

3 

3  a  3 

o  z 

1  3 

3 

3  O 

3 

o  a  © 

1 

x  z  *- 

O  3 

( 

o  o 

X  u 

<  z 

1 

3  <  »-t 

X  3 

1 

o 

z 

ugn 

1 

©  3 

X  3 

1 

3 

Z  X 

3  or 

1 

3  l/l 

Q 

1 

3  X 

O  CD 

3  UJ  3 

1 

3  3  CO 

O 

1 

O  3 

0X3 

1  X 

Z  3  *4 

3  o 

1  X 

©  3 

X  3  U 

1  UJ 

*4  3 

3 

1  3 

©  o 

3  CJ 

3  X 

i  a> 

tn 

O  3 

o 

»  CL> 

3 

3  3 

O  3 

o  •  3 

1  X 

f* 

XXX 

3  CJ 

1  X 

o 

© 

3  ©  • 

UJ  3 

1  3 

o 

X 

©  *«  3 

©  3 

1  3 

o 

X 

O  3 

X  3 

o  >  z 

1  z 

#4 

3 

3  O  X 

3  a 

•  Z 

JO 

3 

O  3 

a  3  3 

H  M  < 

f 

3 

O  3 

3 

J 

3 

Q 

©  3 

or  t 

1  3 

X 

X  o 

©  U 

1  3 

a: 

X 

3  0  0 

a>  z 

1  o 

oo 

o 

h  UI  * 

3  Z 

1  O 

CO 

o 

©  © 

X  U  3 

►  uj  o 

1  X 

X 

3  *“  X 

© 

1  X 

X 

3  CD 

X  *-  *- 

1  X  * 

*n 

X  « 

X  X  3 

©  © 

»  A.  • 

r 

X  « 

r 

©  m 

0  1 

-J  3  3  « 


Q.  •  X  ►*  *- 


:  .u:..  i 


4J 


ARMY  CACCAM  PROJECTS 
08/29/80 


ARMY  CROC  AM  PROJECTS 
06/29/80 


2  ©  © 
J  O  I/;  U 

0.  2  2  a 
ft-  o 

X  X  X 

30Q!< 

*  O  O  © 
©  u.  X 

X  © 

3  2  O  2 
juuo 
2£  ©  I  2 
*  (rt  H 

>*  ©  ©  o 

>  X  ©  © 
OOD  J 
U2  4(J 

X  © 
x  vi  o 
K  ►-  U  * 
3  ©  2 

u  au 

0*1 
O  O  ©  ft 

H  *  JK  • 


©  2  a  x 

©  X  ©  3 
j  w  o  k  : 

«  2  at  v> ; 
OlJUJOt 

o.  ©  3  : 
2  «»  x  ©  . 
©  »  2  - 

•-•a c  vi 

UJ  VJ  2  2  j 

i  3  a.  o  : 

v  vi  n 
x  ©  v>  o  : 
x  v>  u  u»  ac 

O  ©  M  ©  2  l 

—  ©»  -J  ft.  o  < 

*-*  ©  co  2  2  © 

3 


<  u  a: 
Q:  _ J  »— *  i— R 

©  a.  u.  3 

©  ►-•  J 

X  X  o  © 
t- juo; 
Z  a. 

O  ©  VI  2 
2  X  uj 
<30^ 


ft  •  C  UH  I 
•  • 


X 

t 

i 

l 

X 

2 

1 

2 

u 

l 

© 

2 

o 

1 

2 

a 

Ui 

2 

1 

© 

2 

a: 

u 

ft 

ac 

© 

2 

Z 

l 

» 

2 

Z 

>- 

o 

« 

► 

o 

© 

H 

« 

© 

M 

o 

© 

• 

O 

-j 

«ft 

t 

mi 

2 

o 

u 

l 

o 

© 

z 

I 

z 

•4 

X 

ac 

« 

X 

ac 

u 

© 

i 

© 

© 

Ui 

2 

I 

© 

2 

© 

u 

» 

l 

ft- 

U. 

©  2  U-  * 

i 

i 

ZOZM 

QC(»HU|ft 

• 

ft-  »-9 

84  © 

©  o  o  2  X 

i 

•4  8- 

U  2 

OC  O  ft  o 

I 

3  2 

2  © 

DftC  U 

l 

2 

©  «-9 

a  x 

i 

*  w  ac  ac 

Z  H  o  u  u. 

» 

o  a. 

3  CD 

••  2  *  ©  2 

» 

—  o 

©  2 

Ui  «ft  X 

I 

8— 

U. 

>-2  2  2 

i 

2  O 

O 

© 

EOQ  2 

1  © 

8—  Z 

©  © 

VJ 

a  ui  vi  x 

i  V) 

Z  84 

8-  O 

o 

O  X  ©  ©  © 

1  O 

©  1C 

2  2 

u 

o 

UOft« 

1  u 

© 

X  o 

2  © 

o 

a.  u  ©  ui  Ui 

1 

CM 

3  O 

O  2 

3 

to 

o  a  z  cc 

1  3 

«-4 

a:  © 

©  © 

o 

JU303 

»  © 

8-  CD 

©  © 

ac 

UI  8-  ft.  © 

1  ac 

V> 

Z 

x 

>  HUt  ft 

I  ft. 

Z  Q 

•4  © 

Ui  VI  CO  ©  » 

ft 

84  2 

2 

o  o  Ok 

1 

2 

Z  © 

0.  3  3 

ft 

O 

2  U 

MX  JOCO 

ft 

z  © 

UOHQ 

ft 

-4  Z 

©  © 

3  o  a  ©  ui 

ft 

84 

0  X 

©  ft.  « 

ft 

V>  2 

© 

MUXOO 

ft 

©  O 

©  • 

z  o  ui  u  r 

ft 

3  8- 

©  Z  X 

I  K  t“  M 

ft 

a  © 

©  ©  o 

UOM  JW 

ft 

*-•  3  3  © 

© 

©  U  ©  U  > 

ft 

Z  0 

0  O 

3 

©  VI  X  2 

l 

X 

©  ©  2 

ac 

oc  X 

ft 

©  X 

©  ©  2 

© 

UMOUJ 

ft 

©  © 

3  2  2 

VI 

X  2  UJ  ©  O 

« 

8-  8- 

O  ©  2 

2  8-  ftC  Z 

t 

84 

O  * 

© 

UUQft 

ft 

V 

ac  a. 

2  ©  © 

cc 

t-OUJO 

ft 

© 

© 

X  ©  2 

2 

Z  Jtx 

ft 

o 

8-  O 

© 

a 

U  P-  U  o  U 

ft 

-J 

3  ft- 

o  x 

z 

X  ac  M  o  «i 

ft 

© 

a. 

2  ©  © 

o 

ft.  o  oa 

1 

a 

x  v>  UJ  *-• 

© 

* 

naufti 

l 

o 

Z 

o  © 

X  © 

u> 

o 

3  u.  X  © 

ft 

X 

O 

©  o 

©  ©  © 

VI 

84 

a  3  »-  ©  u 

1 

8- 

►9 

ac 

X  ©  © 

© 

Ui  v>  © 

ft 

Ui 

8- 

ft-  ft- 

©  V»  2 

Ui 

3 

«  Ui 

1 

X 

3 

a  2 

V  © 

O 

© 

ui  x  vi  o  ac 

ft 

mi 

O  O 

•  v> 

2 

o 

MHt  UO 

1 

8- 

o 

Q  © 

VI  z 

-> 

V) 

3  2  ©  X 

ft 

z 

yi 

2 

2  0  0 

w 

ft 

© 

VI 

ft 

X 

3 

f 

a. 

U. 

ffflajh. 

ft 

H 

84  • 

O 

U  X  X 

1 

3 

2  CL 

U_  VI 

© 

ft  Ui  UJ 

ft 

at 

© 

o 

© 

u.  vi  »  z 

ft 

UJ 

O  3 

o 

Ui 

J  M  ft  M 

l 

©  a 

©  z 

X 

*  2  X 

ft 

o 

2  © 

©  © 

-y 

2  © 

t 

z 

Z  X 

u_ 

r  r  z  © 

I 

M 

Q  © 

©  o 

©  ©  3 

ft 

© 

Z  2 

©  © 

VI 

I  N  H  W 

ft 

2 

2  Z 

2  © 

► 

dlhy 

1 

u 

O 

©  0 

VI 

8ft  2  0C 

ft 

a: 

©  a. 

X  ©  © 

ft 

3 

Z  8- 

M  © 

u. 

X  ©  VI 

ft 

V) 

►9  Z 

©  2 

3 

©  2  «  X 

ft 

z  © 

2 

2 

>  ao  o 

ft 

mi 

o  > 

O 

ft  K-  ft  M 

I 

2 

ft-  z 

z  o 

X 

X  Z  U.  © 

ft 

© 

8-  O 

2  X 

3  2 

« 

•* 

3  © 

3 

a- 

v>  o  u  ac 

ft 

8- 

CO 

© 

X 

UJ  U  8-  Ui 

i 

0. 

a: 

©  V) 

© 

ac  *-■  a 

1 

O 

X  © 

©  Z 

© 

3  ©  v>  o 

ft 

0  a 

X  2 

©  ac  © 

1 

Cl 

8-  © 

V)  © 

© 

o  «  a  o 

ft 

Ui 

•"  O 

o 

8“ 

3  0  ».  2 

ft 

X 

a 

Vi  © 

3 

UC  o  2 

I 

X 

© 

X  © 

<2 

©  X  ©  X 

i 

2  © 

©  a. 

Ui 

1 

V)  C9 

ft  U! 

« 

O  3 

o 

-1 

•ft  U.  © 

>  © 

© 

U. 

2 

© 

r 

U'  X  ©  3 

1  H 

© 

©* 

ui 

©  CD 

ft  89 

2 

©  © 

© 

© 

V) 

2  ©  VI 

ft  U 

0. 

©  © 

V)  © 

Jt-'OQ 

1 

3  2 

a  vi 

Ui  ©  Ui  * 

ft 

©  © 

X  2 

V)  Ui  x  8-  VI 

ft 

•4  © 

©  X 

3  3  ©  2  © 

1 

z 

X 

U.  O  Ui  o  VI 

ft 

X  * 

Ui  O 

X  8ft  © 

*  It 

©  c 

Q  UJ 

© 

*8-  8-  U* 

ft  Ui 

©  84 

z 

CO 

»o 

UJ  VI  •  VI 

i  ta 

•- 

ft-  © 

©  © 

X 

00 

8*  O  V)  Ui  K 

ft  K 

o 

84 

©  2 

3 

*•9 

X 

ft.  O  8"  >  O 

ft  3 

r 

8-  O 

2  2 

2 

P« 

Ui 

O  VI  2  © 

ft  2 

8- 

© 

Z  ©  2  8- 

u  d  o  N  < 

1 

3 

©  2 

3  • 

-9 

•<9 

© 

•ft  ft.  ©  mi 

»  3 

a- 

ac  sl 

©  ©  © 

O 

«? 

O 

Ji  8-»  Z 

1  O 

« 

o 

« 

©  ©  © 

ac 

2 

uj  ac  ©  ui  X 

i  ac 

ac 

3  ©  2  ©  2 

ft.  • 

•4 

a.  « 

X  3  -J  iv  © 

«  x  « 

© 

a  « 

©  2 

2  2 

•  1 

CURPENT  PROCEDURES  FOR  THE  JUS T I F IC AT  I CN .  SFLECT1  ESTABLISH  AN  ACCURATE  DEFINITION  OF  MACHINE  TOOL  R  DATA  bASE/DATA  AUTOMATION 
ON,  APPLICATION.  AND  MAINTENANCE  OF  MACHINE  TOOLS  ECU1REMENTS  IN  RELATION  TO  COMPONENT  MACHINING  REO 
ARE  INAOEGUATE  TO  AVOID  PROCUREMENT  OF  INEFFICIE  UIREMENTS.  DEVELOP  PERFORMANCE  ANALYSES  AND  COMPET 


ARMY  CAOCAK  PROJECTS 
06/29/80 


Ui  U  Z 
It  HU  • 
<(tOO 
3  Q  Z  Z 
H-  z  u> »h 
U.  h«  ft.  3 
O  J  UI  u 
(O  >-  □  Q 

U  Z  O 

x  x 

ui  u  • 
i-WKZ 
3ZUO 
o.  «  at  +4 
X  X  3  tO 
o  o  — 
u>  «.  cj  u 
X  X  UJ 
X  U.  O 
U.  3 

ft.  O  Z  CO 
O  X  tO 
JOCU 
Ui  z  u 

>  M  U  O 
U  Z  a)  (t 
o  Z  0. 


D  w  Ifl 

OEM 
O  Ui 
OC  JU  • 

a.  x  o  z 
o  or  o 
*  ~  a.  ~ 

Oft.  H- 
u.  o  z  X 
ZON 

O  M  N  M 

o  _»  x  o 

t  >■  at 

►-  u  a  < 
lj  >-  o 
x  o  z 
uj  Ui  < 
-J  Z  3  ►- 

<HOirt 

3  X 

2  UUilL 


3  o  Z  ^  Ifc 

Z  Ui  Z  O 

-J  ui 

*>  hi  CD  CO  O 

O  30  o  u  z 

at  or  x  ** 

a.  •  *o  ft.  •  a.  z 


3  X 
P-  u.  c?  u 

ZOU4 


X 

u 

Ui 

c- 

X 

Ui 

X 

X 

3 

X 

o 

X 

>- 

o 

(A 

V 

O 

CD 

-J 

2 

o 

z 

Z 

X 

2 

u 

X 

Ui 

-J 

K 

X 

Ui 

X 

O  3 

UJ 

z  X 

® 

X  X 

X 

HR 

3 

2 

Z 

O  CO 
HR  Hi 

u 

H- 

X 

«  X 

H  • 

►- 

<J  Ui 

2 

<0 

HKUO 

O 

kkWOH 

O 

Hi  >- 

3  H- 

Od 

co  co 

a  x 

"3 

CM 

CO 

Ui  Oc 

O 

X  </> 

X  Hi 

oe 

-1  Hi 

a 

a 

U  X 

o  at 

►- 

H-  X 

X 

a 

3  Ui 

Ld  Z 

o  u 

_J  X 

at  z 

OJ  f- 

O  o 

Hi  CO 
CO 

■<  • 

CO  3 

uj  o  at 

o  o 

X  X 

Ui  X 

H- 

CO  X  UJ 

X  CJ  CD  CO 

X  X 

CJ  ft.  O  OC 

X 

3  X 

3  Ui  3  X 

X  X  o 

X  x  »- 

CO  3  CO  2 

X  H- 

Ui 

X  u. 

»-  X 

O 

•H  Ui 

X 

>-  CO 

u. 

o 

X 

•  u. 

x  o  a  hr 

»- 

<ZUQ 

3 

Hi 

*- 

X 

3 

ui  a 

2  U. 

< 

o 

x  o 

Ui  o 

u 

co 

►-  u 

X 

•" 

tO 

X 

Ui  o 

Ui 

X  UJ 

»H 

*-<  at 

cO 

-J  3 

► 

O  H- 

CO 

X  u 
X  X 

z 

X 

o 

Ui  3 

X 

X  z 

< 

»-  X 

UI 

X 

3 

3 

O  CO 

X 

X  X 

o 

H-  Ui 

Z  H- 

>- 

O  HI 

o 

CJ  X 

o 

o 

-J 

O  X 

o 

2 

z 

X  CO 

X 

2 

u 

Ui  o 

Ui 

CJ  Hi 

H- 

3  CO 

V 

O  UJ 

-J 

u 

X 

u  a 

X 

-j 

3 

X 

Z 

o 

a 

Ui 

p+ 

X 

O  2 

CO 

p- 

o 

u-  x 

X 

X 

O  00 

Ui  H 

►- 

UJ  X 

UJ 

2  X  UR 

e c 

X 

-J 

Ui 

X 

> 

00 

X 

X 

X 

X 

<Vl 

CO  o 

Ui 

3 

K 

X 

Hi 

Hi 

Z 

N- 

Ui 

2 

X 

3 

Ui  O 

3 

-3 

ai 

X  H 

O 

« 

o 

UJ  H- 

H- 

x 

X 

X  x  X 

X  • 

X 

*  *-  X 

-J 

o 

X 

u* 

2 

o 

X 

u 

Ui 

X 

CD 

X 

2 

M 

► 

X 

CD 

3 

o 

C- 

3 

CJ 

o 

X 

2 

u. 

X 

3 

u 

2 

Ui 

X 

►* 

X 

H- 

o  3 

X 

tO  hr  UJ 

PH 

-J  3 

cO 

X 

X 

to 

Ui  X  X 

Ui 

X  o 

at 

Ui 

*- 

H- 

UJ  to 

to 

x  Z  UJ 

x  O  a 

» 

►» 

CD 

X 

>• 

cO 

UJ 

CO 

CD 

o 

u- 

co  z 

O 

u 

o 

Z 

UJ  IH 

3 

to 

K 

O 

3 

»o 

O  Ui 

z 

O 

o 

O  CD 

X 

X 

►- 

X 

CJ 

X 

3 

Ui 

X 

O  3 

H- 

X 

H>  Hi 

• 

X 

3 

>-  3 

CD 

H 

X  O 

o 

O  3 

O  X 

X 

o  to 

iO  H* 

X 

JHZ2 

O  H- 

Ui  O 

o 

2  X 

CO  O 

Ui 

X  Ui 

h  O  Q. 

»  X 

X 

UJ  X 

3  Ul 

z 

H-  3  O  H 

Hi 

X  3 

aa  »ho. 

X 

2  -» 

z  r 

o 

x  3  O  O 

o 

3  0  0 

CJ  U  3 

MIliJU 

X 

wO  2 

»—  Hi 

Ui  x 

uj  at  x 

CJ 

2 

Id  X 

o  • 

O 

X  X  H' 

X  to 

Hi 

►- 

X 

X  HR 

►“ 

X 

UJ  2 

to 

3 

Ui 

O  O  H 

3 

a  cd  hr 

Z  3 

o 

2 

2  ♦- 

•H  « 

CO 

3 

HR  «C 

a  2 

Ui 

X  H- 

h- 

X 

to 

to 

o 

Uj  O 

o 

X 

X  X 

CJ 

X 

K 

H* 

UI 

Ui 

z 

CO  I 

to 

o 

2 

*H  H* 

u 

M 

X 

H 

CD  H 

H- 

X 

O  2  CD 

X 

Ui 

HI  Z 

Ui 

o 

>- 

a  ch 

o 

UI 

o 

3  2 

3 

U* 

3 

UJ  hi 

a 

z 

X 

3  X 

Ui 

HI 

X 

CJ 

X 

UJ 

»  X 

CO 

O  X 

a  • 

X 

CO  2 

3  3 

Ui 

UJ 

HI  at 

3  X 

to 

at  u  o  o 

CO 

to 

3  ►- 

CJ  CD 

H 

Ld 

H-  X 

to 

CJ 

CJ  X 

x  a 

a 

X 

3  UJ 

CD 

X 

Ik  O  H  > 

z 

X 

3  Z 

X  3 

Ui 

HR 

Z  X 

3  h. 

-J 

Q 

CD 

X 

X 

H* 

-J 

Z 

X  13 

z  o 

M 

UJ 

Hi 

»  O  x 

u- 

3 

X 

10  Hi 

!->  z 

cc 

Ui  CO 

H-  3 

o 

3  Z 

X 

3 

CJ  Ui 

X  z 

•H  H> 

O  X 

3 

X  2 

H 

X 

X 

UJ  HR 

3  ►- 

Ui 

> 

X  Ui 

tD 

O 

Ui 

X 

>- 

X 

m 

X 

►“  Q 

• 

3 

Cl 

X 

X  £Q 

>-  to 

Z 

UJ 

Ui 

_i  <XJ  X 

3  X 

3 

-J 

2  3 

H“ 

3 

X 

X 

O 

to  to 

o 

00 

o 

O  K 

O  HI 

X 

X 

X 

to  O 

X  « 

H* 

X  * 

O  o  o 

CO 

f 


< 

o 


oc  o  o 

O  u.  H 


GO  t 


GO  Ul 


t/J  O  Gj 

UJ  W  Q 

uzm 

O  U  H 

(X  </>  o 


DJI 

UJ 

U  MO 


>-►-41. 

3  «  UJ  • 

a.  »  x  z 


o  o  >-  ~ 


:  »si  v 


i  ■«.  «- 
a.  cl  cl.  aj 

o  3  x 
-j  >  u  o 

uj  _J  t_>  U 


UJ  C/J 


►4  3 

IV  C  O 
M  ?. 

K  Z<t 
UJ  X 


JUO 


a  u> 
«  J3 

O  O  (_> 


w  o  . 

O  Ul  . 
C  to  - 

X  <  « 


O  GO  • 

a  t 
Z  GO  s 


UJ  <K 

O  UJ 

o  »- 


1-4  O 

3  X 
t3  < 


«  <«:  a:  O. 


o 

K 

>- 


>MQ.t 


O  O 
K  O  U 

«<  U4  Z 
O  _J  Q  •- 


UJ  CD  <  3 

«I  *- 

z  a  a  t_ 


>  U  Q  I 

o  *-« 

CL  O  4* 

a  z 

1-4  U 


Ui  X  o  z 

X  QC  — 

K  DW 


O 

o  ♦-«  z 

UJ  X 

»-  ►-  o  u 


Khmh 
GO  O  (L 
uj  a.  o  uj 
k  _i  u 
z  ui  UJ  j 

*->  _j  >  _i 


o  *-4 
U  U  J 

z  a. 


u  o  »- 

►4  VO 

GO  GO 

uj  ui  a 
•-4  a  z 


-J  *4 

*■4  U>  t 

O  U4  t 


u>  »  c 
<  o  • 
X  Z  ► 


j  a  i- 

)  OGO 
<ac  O 

j  a.  u 


i  »  o 
to  V) 
.  ►-  < 


GO  *  O 

O 

■  GO  GO  »- 


>-  -i  x  a 

On»-2 
O  X  < 
_J  c.  • 
o  to  ►- 
z  o  a  z 
x  z  3  uJ 

U>  «  P-  X 


»-  GO  GO  • 


>-  MU 


O  «J  UJ 
U>  «  X  X 
X  H»  »- 
UJ  to  o 
>  X  03 


U  U  O 

<  GO  UJ 

a  a  x  uj 

41  <  ££  M 

0  0  3 


OJ  Nl 


UJ  X  Z  X  • 
IU4MM 

»-  u  x  x 
3  «t  u 
O  O  >-  X  ►- 
ZKUJ  to 
WhlQ)* 


I  to 


CflXO 
J  <  X 

1  Z  UI  >*  < 


j  UJ  X  X  I 

X  at  : 

>  *-  o  •  « 

-  w.  o  . 


J  GO  -J  Ul  - 

>  -J  o 

J  ««  O  •  l 

>-  >•  I 


>  4t  O  3  ' 

>  O  Ul  , 
1  H  >•  Ol  I 

X  «  I 

j  o  44  a  • 


4  O  1-4  O 
:  u  -J 
j  uj  a  uj 

I  T42 

:  3  »-  *4 

3  X 

>  GO  3  U 


•-*  a  z 
I  x  o 


>  «t  -4  O 

X  z 
•  o  o  u 
!  O  I  H 


4  a  o  go 

tc 


.  o  >-  . 

JI-hU 


ARMY  CROC  AM  PROJECTS 
08/29/80 


o 


o 


X 

o 

IA 


*1  8136  IMPROVEC  IMPULSE  PROGRAMMERS  FOR  HTORAULIC  SIMULATORS 


»MY  CROC**  PROJECTS 
08/29/P0 


FISCAL  YEAR 
82 

CAM  RELATED 
MM&T 


PROJECTS 


ARMY  C ADC AM  PROJECTS 
Ott/23/FO 


•  a.  «  tn 

•  m 

•  *  • 


1 

1 

1 

X 

1 

1 

1 

X 

i 

< 

1 

4 

1 

o 

1 

O 

1 

4 

a 

1 

4 

Q 

1 

Ui 

4 

1 

W 

4 

» 

X 

o 

1 

X 

U 

Ui 

1 

4 

1 

4 

X 

1 

z 

1 

z 

3 

1 

>- 

o 

1 

o 

1 

o 

1 

t» 

»*• 

u 

1 

o 

k* 

1 

O 

H* 

UI 

1 

3 

4 

1 

3 

4 

k- 

1 

o 

o 

1 

O 

O 

M 

1 

Z 

1 

z 

•4 

z 

1 

X 

X 

1 

X 

X 

u 

1 

o 

CO 

1 

u 

CD 

X 

1 

Ui 

4 

1 

u 

4 

4 

1 

1 

k» 

u. 

1 

1 

►- 

X 

O  w  O  N 

1 

• 

O  *  -1 

1 

1 

4  _j 

3 

•H  z  3 

1 

0X30 

1 

3  ©  tO  UJ 

V)  V)  4  U  • 

1 

XO  Hl- 

1 

X  X 

4  3 

ui  •  x  oo 

1 

a.  z  3 

1 

►- 

O 

QUEmU 

1 

x  Ui 

1 

X  z 

X 

U>  4  U  3 

1 

z  ►"  3 

1 

3  0X4 

o  a:  u  co 

1 

HhUO 

1 

z  o 

O  X 

u  o  n  a  4 

1 

a  wh 

> 

►« 

X  X 

U  Ik  Q  kl  U 

1 

Q  W  O  M 

1 

X  -1 

*4  4  k- 

1 

W  U  O  4  • 

1 

3  4 

a  z 

4KU4Q 

1  k- 

N2KW  J 

1  h- 

3  O 

X  o 

1  *-•  X  Z 

l  to 

hOILIlU 

1  to 

4  M 

X  X 

«  4  y  19  4 

•  O 

3  0 

I  O 

X 

to  X 

Ui  zu 

1  o 

o 

4  tO  k-  X 

1  U 

o 

>»  Ui 

14  O 

►»  Ui  *4  ^  » 

1 

m 

W<  mmW 

1 

CO 

>  X 

3  X 

DWIkZW 

1  3 

r- 

XX*- 

»  3 

4  3 

tO  3 

1  3UHh 

1  O 

>-  k-  o  4 

1  O 

Ui  z 

4  X 

X  O  *-■ 

1  X 

wo  z  X 

1  X 

X 

k- 

O  •  Ui  3 

*  a. 

x  • 

1  X 

X 

to  a 

U  1/1  o  X  U 

i 

to  CO  X  ► 

1 

H*  *- 

x  z 

x  i—  <  x 

i 

ZK  X  4  z 

1 

3  *4 

4 

XX  X  *" 

i 

4  O  UJ  X  X 

1 

U  3 

X  « 

O  H  W  t_> 

i 

U  _J  k-  4 

1 

oo  •  Ui 

u.  to  x  o 

I 

to  >- 

1 

o  o 

U>  k- 

>-  4  k-  O 

i 

Z  U  >•  o  Ik 

1 

k-  X 

3X4 

Z  1/1  K  UJ 

i 

Q  N  v)  O  O 

1 

4 

3  «  3 

■4  OlOl— 

i 

a.  **  3 

1 

► 

*H  X 

juouz 

i 

tO  ©  O  O 

1 

k-  4 

3  Z 

o.  **  x  *-«  *-> 

i 

to  z  z  U 

1 

*4  X 

X  X 

z  a.  o  ac 

i 

1/1  )•  H  I  X 

1 

3  to 

to  X  3 

ac  o  o  0. 

i 

to 

4  k-  Z  «-> 

1 

*-«  4 

X  to  z 

ujkO  J  • 

i 

i- 

X  H  H  W  W 

1 

00  3 

X  O  f. 

h*  »-  4  o  to 

i 

Z 

X  *-  X 

1 

4  X 

»-  Z  X 

WUO.ZP" 

i 

Ui 

u.  z  o  *- 

1 

X 

X  3  3 

^  LiMlH 

i 

z 

04  4M 

1 

4  O  X  »-  3 

z  _J  0  3 

i 

o 

3  X  Z  OC 

1 

U»  Z 

4  4 

UJ  MW  u 

i 

a. 

to  a  u.  o 

I 

►4 

X  to 

Q  •  »-  X 

i 

X 

Ui  Ui  u. 

1 

UI  to 

4  4  >- 

O  U.  4  >4 

i 

o 

0X30 

1 

X  3 

X  o  » 

U  O  M  U  U 

t 

u 

4  3  -W  x  w> 

» 

k» 

4 

4  •-« 

> 

k-  *4  •-»  k-  X 

» 

>- 

to  »  X 

<  o  z  z  a 

i 

> 

Z  O  4  U. 

I 

I  JWUI 

u.  o 

i 

o 

z 

4  Ui  Ui  u* 

I 

z 

co  a 

X  X 

a.  X  cj  a:  x 

i 

i- 

o 

>  £  J  u  w 

1 

© 

M 

U  4  U_ 

O  ZKS 

i 

X 

O  U.  Z  *SI 

1 

3  X 

o  o 

J  O  4  U  ^ 

i 

u. 

k- 

4  0  4*  >-• 

1 

*- 

a>  4 

X  3 

Ui  Z  Ui  X 

i 

3 

z  4  >  3 

1 

3 

4  X 

X  4  O 

>  *  X  -1  • 

i 

Ui 

3 

UH  M  C3*N 

1 

3 

z 

Ui  4  UI  tO 

i 

z 

O 

X  U  *  4  »- 

1 

O 

to  Ui 

•  X  k« 

ozu  k- 

■ 

tO 

*-  3  3 

1 

to 

UJ  *- 

to  x  a 

i 

-J 

1 

1 

• 

X 

1 

H  k  U  H 

i 

o 

Z  *-  0- 

1 

4 

X  X 

X  3  u 

i 

— J 

1 

z 

X  3 

hH  k4 

a  a  o  z 

i 

t— 

>  U.  X 

1 

o 

k*  X 

X  3 

•CK4 

i 

a. 

3  O  Ui 

1 

NH 

X 

•4  3 

M  O  IL  J  • 

i 

-J  3 

1 

X  X 

O  X 

»-  u  a.  to 

i 

4  Ui  O 

1 

4 

k-  3 

X  X 

“»  U.  k- 

i 

1/3 

O  to  3 

1 

o 

z 

a 

J  4  O*  z 

i 

z 

*4  3 

1 

O  *4 

to  X 

Ui  Ui  Ui 

i 

u. 

a.  4  z 

1 

X 

Z  X 

X 

K  2  E 

i 

>>  U  *4 

1 

CD 

4  3 

o  *- 

"OOVlg 

i 

k-  Ui 

1 

4 

3 

*-  4 

U>  X  4  a 

i 

to 

CD  *- 

1 

X 

CO  4 

X 

O  J —  X  *■— 

i 

Ui  3 

1 

3 

X  © 

L  w  2  3 

i 

to 

&  •  3 

1 

Ui 

-J  >- 

*-  o 

-Z04  J 

i 

4  CO  CO 

1 

k- 

3  > 

4  k- 

SOU  u 

i 

© 

Ui  Ui 

1 

4 

X  4 

3 

ojm  •  ac 

i 

z 

to  m  a 

1 

3 

UJ 

X  <o 

►  V)  3  M 

i 

Ui  k- 

1 

X 

X  X 

X  • 

X  W  U  X  o 

i 

z 

-J  »4  *- 

1 

X 

mux 

UNU2 

i 

O  k-  4 

1 

X 

U  X 

3X0 

*  ^  h  4 

i 

X 

•4  Z  X 

1 

3 

14  O 

Z4CD 

M  U  X  h 

i 

o 

X  4  ►- 

1 

Z 

X  OC 

t4  X  4 

H*  OC  UJ  < 

i 

4 

UJ  3 

1 

X  X 

X  3 

«4t-UU 

i 

z 

>  O  to 

1 

c 

> 

3  X 

3  3V)K 

i 

Ui 

1 

3 

o 

3  r  3 

O  i/>  u.  u.  4 

i 

Ui 

k-  UJ  «4 

1 

3 

X  UJ 

4  k-  4 

X  X  X  X 

i 

-J 

4  0  0 

1 

4 

4  k- 

3 

H  jOhU 

i 

CO 

m  x  o  • 

1 

U  4 

>-  O  Z 

U  CD  U  X 

1  Ui 

x  4  j  a 

1  Ui 

V 

•4  O 

>  z  < 

4  u  u 

i  -J 

4 

O  JO  w 

1  -J 

> 

k-  *-• 

4  4.  x 

O  O  Ui  o 

i  ►— 

Ui 

o  z  to 

1  ►- 

< 

U  X 

X  Q 

Ui  3  3  UJ 

1  H 

-J 

Z  X  3 

1  *4 

ui 

4  ifi 

X  3  X 

►-  o  H*  O  Z 

1  U 

u. 

a  *4  u> 

1  u- 

X 

k-  4 

X  o 

4  z  »-  o  .4 

« 

Ui  Ui  t- 

1 

X 

to  3 

X  4  **  X  u 

1 

XChO 

1 

a 

*4  X 

y  cl  y 

1 

O  UI  z 

1 

z  X 

X  O  4 

Ui  M  O 

1 

4  X  z 

1 

4  K 

*-  Z  X 

»-  k-  tO  © 

1 

X  3  O  X 

1 

4 

4  O 

Z  O 

•  X 

i-  a,  at 

1  X 

k- 

© 

i-h  3  k* 

1  Ui 

a  < 

1  UJ 

4  tO 

z  to  k- 

u  wo 

1  CD 

CM 

X  4  to 

1  X 

*4 

CO  *- 

*4X4 

x  X  X  Ui  o 

1  1 

ai 

©  u.  to  to 

1  X 

O' 

X  z 

k-  3  X 

C  H  u  M  W 

<  3 

o 

z 

U.  34  h 

1  3 

o 

X 

O  X 

►-  O  X 

3  0X30 

1  Z 

if» 

Ui 

*  X  to 

1  Z 

l» 

UJ 

o  z 

3  k-© 

o  >-  UJ 

1 

3 

to  4  O 

1 

3 

o 

U  Z 

X  O  to  Ui 

•  3 

CM 

ai 

t-  x  •  o 

1 

CM 

a> 

>-  X 

©  4 

k»  Ui  »u  2 

1  O 

CO 

o 

X  to 

1  o 

co 

o 

Z  X 

•  O 

JUKCJ) 

•  X 

X 

4  K  *4  Z 

1  X 

X 

4  O 

X  to 

*4  Z  Ui  *0  CO 

*  a  • 

k- 

a.  « 

X  O  X  o 

1  X  « 

h- 

a.  • 

x  u 

k-  O  X 

*  1 

o  x 

CO  b~  X 


O  &  H 

o  *  ►- 


UOUK 
hhUU 
IL(L  UJK 

u.  «  ~  u 
H#a< 
U  3L  tL 

•  <L  < 

u.  u  o  x 

0^*0 


H  M  lL  O 

r  u  o  ac. 


cl  ft.  *  x  at: 
O  3  UJ  O  U 


UJ  3  ft. 
3UJK4M 
aiAKCO 


z  •  u»  a  ►- 

X  QC  o  < 

U  U4 
u  O  W  H 

►- jiurot 
UHpU 
0  3  (/>  Z 

z  U  o  •-> 


k  <  j  u  u 

u  u  x 


aviauh 

-J  Z  X 
O  U  4  K-  Z 

ox  <-« 


>  0  0-1 

J  o  ^  ac  _j 


u  w  z  m 
U  J  4  O  M 
ac  o  ft.  o 


flC  o  ►-  z  X 

UJ  U  UJ  3 

*-  U  s 

3  «  »-  Z  -I 

d  UJ  <  o  < 


ODO  JW 

cj  a.  j  < 


<  o  o  *:  x 

Z  O  ►-  O  ►- 

o  a.  l j 

*“•  O  >-  <✓>  X  ►- 

►-  -y  _j  z  (_>  </) 

3  uj  Q.  4  uj 

-i  >  a  y  o  •- 

O  u  <  x  H 


CD  >  h  m  M 

O  Z  X  JU 

CL  O  U  4  J- 

a.  *  o  h  u  4 


z  o 

X  o  M  X 
UZH  4 
*-  O  3  »- 

whom 


3  -I  «  <4 

o  <  »-  a.  o 

4DWOZ 


Z  >U  I 

O  ft.  >  , 
o  J  U  < 
^  J  JO 

3  UJ  N* 

— J  3  3  UJ  . 

Z  O  UJ  X  * 

uj  co 


I 


«->  Q  QC 
U  U  U  (K 

a.  z  >  o 
c/>  o  uj  u.  • 
*+  (A  a 
QC  A  O  U 
OUMUZ 
ILOUCM 
*  ►*  3 
QXHSO 
U030U 
□  K  9  kj  K 
UJ  00  UJ  QC 
u  3Z  CO 

XU  UJ 
U  QC 

m  y  h  <  ^ 

►-CD  Z 

►■»  1  U  o 

3t-OH  a 

uw«  t~ 

QOUILK 

►na:  o  < 

o  • 

•  2  QC  UJ 

a  &  o  y  j 

LJ  CD  m 


KWUZW 

O  tm  o 

y  <a  j<  m 
h*  z  a.  »/> 
x  o  a.  a  z 
z  o 

N-  -4  0 

«  «  3 

bUUM  • 
km2ku 
U  Z  U  U 

33ZM" 

U  X  U  > 

s:  c  «  x  u 

O  O  UJ  00  o 

U  U  <C 

►*  *  X  X 

r  -j  o  u 

UJ  «*  U.  _J  < 

V)  M  -4  Id 


«t  c- 

a. 

it  ox 

o  z  o 

o  x  MU 

in  u  z 

-j  m  a 

OJ  CD  X  UJ 

co  a  u  x 


_J  O  »  o 
<  2  CL  U 


P-  </)  u  o 
a  (A  m 
o  X 


u  x  uj  a 
«  u  z  • 
yux«o 

X  O  UJ  UJ 

►“  •*  m  ia 

U  •  UJ  <A 

UJ  CO  O  U 

J-  o  y  <  a 

«  z  3  x  o 

z  »-  o  «  o 


-j  «  -j 

_J  >-  l/>  M 
NCDUKa 
31  *“• 

CAXWtA 

x  o  a.  3  UJ 

«  U  «.  M 

qc  x  ac  ui  a 

O  U  O  H 

2  o  uj  a  o 

O  QC  X  UJ  z 

•-*  a.  >  a  m 

>-  CHUit 

3  *0  O  »-  H  * 

-J  m  K  U  U  O 

o  x  a  <  y  u. 

<A  H-  UJ  ac  (L 


JO  <  J  0C 

to  3  j  < 

wS  o  <  y 

O  UJ  UJ  z  CD 

Z  -J  o 
4iU  JMZ 
KO4C0J- 
UKUZO 
JLWWO 


3  O  O  QC 

j  a  o  o 

4NUOU. 
Z  2  X  UJ 
C3KIW 
M  MH- 

V1<OIl2 
Z  ►“  UJ  UJ 

UJ  (/>  ox 

X  •  UJ 

M  z  o  »-  z 

UUlLUM 

to  X  Z  3 


LOW  VOLUME  PURCHASE  OF  LSI  CHIPS  COES  NOT  LEND  IT  ANALYZE  ALL  LSI  RESEARCH  RESULTS  AND  SIN6LE  OUT  NE  CADCAM  INTERACTION 

SELF  TO  CIRCUIT  VARIATIONS.  LARGER  THAN  NEEDED  NU  W  PROCESSING  TECHNIQUES.  ESTABLISH  A  MILITARY  CAPT 

MBERS  OF  CHIPS  MUST  BE  ORDERED  TO  GET  THE  PRODUCE  IVE  DESIGN  AND  PRODUCTION  LINE.  DEVELOP  SOFTWARE  F 


army  caocan  projects 

08/29/80 


—  HHWHW  «WWHW 


ZUV) 
Oh  ►* 

Z  IQ  H  I 

h  ae  <  h  • 

ODZ  >- 
H  H  H  to 
4  V)  O 

CQMU  J 
Ui  JKO 
>  *-  4  3  Z 
a  4MIAZ 
>  ac  to  o 
O  UkJ  U  U 
U  J  H  «  H 

i/s  c*j  <  a. 

«  K  > 

ui  Ui  a  ac 
«  £UZ< 
U^0C4M 
X  M  (A 

h4  O  V)  U 

UI  o  ui  o 


X  4  _A  4  UI 
4flt  JKZ 

U  Ui  H  y  H 

a.  a  a 

>-  X  XUI 
U  Ui  M  Ui  O 


■-••-3X0 

u  uj  i-  o  ac 


o 

IkHU  X 

i 

o 

lUUift 

ac 

ui  ft  a  j 

i 

o 

*-  -J  4 

0. 

ui  c  z  mi 

I 

1  O  o 

• 

Z 

JZUO 

i 

z 

U.  Z  ►“ 

to 

o 

O 

UJMH  H 

i 

X 

o 

O  HI  X  2 

Ui 

X 

3  as  to  >- 

i 

u 

1  Z  Ui  Ui 

z 

lk  as  k  x  4J 

i 

4 

UMlft  > 

as 

3 

3  uj  i-  ui 

i 

Z 

3 

M-  x  uj  o 

X 

3 

-i 

un- jhi 

i 

-1 

4  O  OC  OC 

u 

►— 

O 

X  Z  3  O 

I 

ac 

o 

*-  4  a.  a. 

4 

U 

ts 

mum  ac 

i 

o 

to 

to  c 

X 

4 

i 

u. 

3  OJ  CO 

o  «o  O  ui 

ac  at  X 

O.  •  *-  a.  *  h- 


4  CD  >  O 

O 

o  ui  as  x 
m-  o  a.  o 


a.  o  a  o 

<  u  -J 

OKVML 

<  U  H  1 

a  x  ui 

uj  m* 

CD  40  Ui 


Ui  o 

</>  »-  U  >- 

o  *- 

U  K  +* 
ac  ui  </)  J 
4  •-  -i  »-» 
I  z  Ui  (S 


4  U  S3  •  « 
X  Ml  4  4/S  UJ 
<J  _i  Ui  OS 
A.kl  h  4 
j  a.  o  oc 
<«ZOV) 
z  <  H  M 
Ui  •  >  o  X 
IQO<>* 
OU  Aik 

X  ►—  z 

U  4  x  ■  ►* 

X  ac  4  z 
a,  t-  u  o  ui 
00  *-  x 

JI  J**o 
4  0  0  3  0 
zzxfl 
U)  Ui  K*  z 

uax  x  u> 

US  O  (DU 
O  Ui  3  CD 

o  Z  a. 
24|il*  4/s 

4  >  4 

UMIk  1 
UJ  UI  M-  O 
N  lUk  O 
m  D  A  J  Z 
ZJCJUM 

UU<  >  X 
O  >  Ui  ►- 
UUO  JO 
UO.K  z 
as  ui 
z  Ui  x  ac 
X  Ui  4/1  M*  O 
O  UI  u 
h  ai  x  n  w 
X  M-  •-  mi 


3  O  x  ID  *  C)  O  h 

Z  4S  Ui  OS  X  *«•  -i 

-J  o  x  ►- 
3  Ol  CD  I/Mfl  O  A  *“ 

O  4)  O  ZUHt  3 

at  a:  u  ok  O  o 

A.  •  ^  0.  I  (DZ4K 


MU  J  4 
(Any 
h  j  a  «) 
x  (L  US 
Ui  X  U.  ui 

4  o  ac 


ac  o  ac  * 

O  4  >» 

UJ  to  40 

»-  to  x  o 

ZUh  J 

HOC  O 

O  Ui  z 

OOOiI 

M  4  U 


o  >-  ac  o 
o  o  Ui  o  ac 

OCOWIDK 

a.  j  m  z  z 

OKUO 
O  X  (SC  to  u 
U  X  UJ 

1“  u  ft.  •  ac 

4  Ui  x  j  UJ 
ZK  y  OI- 
m  a  a 

O  Q  •  »-  CL 

a e  x  «*  x  x 

0  4-100 

o  ju  u 

U  Ui  3 

to  x  to  o 

4  «*  W>  * 

hny< 

ucxu 

Z  US  Ui  X  o  » 

O  4  0.  WKID 

«m  s-  x  a  *-* 


at  to  to 
UUO  o 

4  x  X  O 


K  O  M  U 
0-1X3 
JUHO 

0.1  X  ui 

X  Ui  oc 

Ui  *  4 

OKU  • 
to  Z  -I  -I 
UHCKD4 
to  OC  UJ  o  o 
W3I-UO 

us  a—  w 

0  0  4X0 
0  4  uy 
ac  Ik  Q  m  > 

a.  3  z  x  uj 


z  x  Ui  z  o 

>04 

ac  ui  to  ^  3 

(i  JZ< 
lUUitt 
M  K  O  4 
-4XZH- 
<UJh3(- 
M-  >  4  UI 

ui  ac  > 

x  *-  o  • 

4  ®  >  tO 
JO  4  J4 
JI  JH 
4  0  4/S  US 

O  ►-  O  »— 
U.  c/so 
I  o  o  O  4/1 


■ ^ ■? j* tK»: 


ARKY  CADCAK  PROJECTS 
08/29/60 


z  a  xl 

O  1^0 

•*-  z 

►-  *-«  o  z 

3  Z  O 

UJ  u  M  M  • 

cc  o  w  at  h  >• 

3  01  3  O  U  K- 


K  XLJQ 

o  (0  ae  o 

u  3  a-l  ■ 
O  V  J 
(9  K  y  u  • 
z  X  >  *  < 

Qt  JM  I 
3  O  U  m» 

U  UJ  O  1  , 


3  0  0  4 

o  o  « 
Z  3  Z 
UHOOt 
latxHi 
►-  3  I-  I-  > 

LUO/I 

O  «  o  3 


Z  Z  4  i 

O  UJ  o 

«  3  (t 

jaoi 
-to  *- : 

2  K  t  <  I 

O  <  O  * 

MX  U  < 

*  *“  3  a.  v 


O  ®  O  Z  CO  4  4 

c  «  OO  C  M* 

•  o.  •  <*  a.  •  u  a.  <o 


Q  Z  m  H- 

o  o  ae 
O  O  Ui  o 
to  *-  z 
X  u  < 


H  a.X  z 

X  O  I  4 
UOX  J 

x  -i  a. 
o  uc 

UN  N 


Ui  o  a. 

o  • 

z  W  ►-  o 

O  x  «  •  z 

•4  I-  O  M 

u-  Itzx 
3  QO-.M 

-4  Z  O  3 

O  *H  3  3  3 

V)  U-  3  0 


Ui  UJ  <  O 
XMh  «  k- 
Cl  3  (X  UJ 
Z  -t  UJ  O  Ui 

«  u  H  z  K 

D  U  «*  <  < 

O  ®  X  J 

«  z 

uj  uj  uj  ts  o 
O  >  X  U* 

HMf  JM 

K  (O  4  3 
32  <UL. 
JUiOuL 
Jlk  J  I  H 
UJ  K  U  UJ  Q 
I-UhX 
I  >*  U  QC 

t  u  o 

3  «  3  ♦-  V 

~  «*  o  x  «- 

Z  3  u>  z 
O  tO  14  4 

<  a.  a  a: 
u  u  2  Z 

I  X  <  Uj  O 
>-  UJ  X  *-« 
(£  U  H  U  U 
3MV)  4 
O  OOH> 
XXUJ-2 


er  x  <  o  a 

Uj  «  o  m  ac  z 

a>  tr  u  l  k  c  h 

x  r-  o:  uj 

3  O  x  tVil-C7 

Z  uj  ec.  4  ►-  o 

3  UJ  o  z  ** 

->  <n  oj  co  i-  a 

O  CD  o  X  u  I  K  » 

ae  a:  -t  uj  co  <  O 

X  •  i'*  X  •  3  ►-  *4  X  Z 


K  Z  ♦- 
O  4  UO  • 
LX  UM 
4  f- 

tO  CL  Q  tO 

3  Ui  O 

O  ♦  I-  o 

K  tO  4 

u*  z  z  o 
z  o  o  z 
O  *4  U»  4 
O  ►-  3 


NO.I-H 
14  O  M 
«  3  3 

UJ  »  4 

h-  to  »  uj 
3  ui  Z  * 
a.  to  o 
Z  to  4C 
z  OUHO 
O  0  0  4 

*-•  o  z  z 

U  ^  Ot  H  o 

3  j  a.  kh 

O  3  X  O.  *- 

z  o  a.  u.  o  4 

CO  4  0  Z 


during  mfg.  of  recoil  control  orifices*  errors  ar  an  improve c  manufacturing  method  utilizing  adaptiv  manufacturing  control 
E  INTRODUCED  WHICH  REQUIRE  REWORK.  CORRECTIVE  ACT  E  CONTROLS  AND  AUTOMATED  INSPECTION  EQUIPMENT  WILL 
IONS  INVOLVE  COSTLY  OETAILED  INSPECTION  ANO  REANA  BE  ESTABLISHED.  MACHINE  TOOLS  HILL  BE  RETROFITTED 
LYSIS  WITH  COMPUTERIZED  DESIGN  PROGRAMS  TO  DEFINE 
POSSIBLE  REWORK  ALTERNATIVES. 


o 

1 

X 

K 

1 

u 

3 

1 

to 

Z 

1 

Ui 

o 

1 

ac 

u 

1 

•a 

Ui 

1 

Ui 

a. 

at 

to 

1 

at 

o 

« 

z 

1 

* 

1 

• 

► 

at 

1 

3 

3 

to 

3 

1 

to 

3 

p 

3 

1 

o 

O 

3 

W 

• 

3 

o 

e 

« 

1 

o 

z 

z 

ft 

1 

z 

z 

3 

1 

X 

» 

u 

Z 

1 

o 

c 

Ui 

< 

1 

Ui 

H 

*- 

s 

1 

i 

3 

to 

« 

1 

1 

uz  a  o 

(A 

1 

M4  UK 

U  QC 

1 

at  ac  at  ft 

at  cd  • 

1 

o  to  o 

3H  (A 

1 

u  o  o 

HJS 

1 

to  ac  3  3 

at  «  u 

1 

H  &  JK  • 

UJ  Uh 

1 

X  mhU 

ft  (A 

1 

at  3  3  3 

a  3 

1 

x  3  a  u 

3 

X  Z  tO 

1  h 

*•  h  to  3  >• 

tO 

U  4C 

1  tO 

mOmKU 

O 

3  *- 

1  o 

3  a  z 

o 

#o 

to  *  z 

1  u» 

© 

Z  *-  3  3 

o 

to  Ui 

1 

at  o  x  to 

-J 

K> 

uzs 

1  3 

CM 

3  u  •  3  ac 

o 

JHW 

1  o 

X  tO  3 

at 

cd  an  at 

i  at 

*-  -a  ac  *-  3 

ft 

*■4  O  3 

i  a. 

3  3  « 

t/>  3  tO 

1 

Oft  ^  Xu 

IAH< 

1 

©  O  3  3  X 

O  Z  UJ 

» 

*-  3  z  *- 

a.  o  z 

f 

UJ  «  3 

z 

1 

c  >  at  m  z 

Ui  o 

• 

at  u  <  m  o 

*  •  z 

1 

o  a  a  3 

a  o  * 

1 

3  MO 

z  z 

• 

3  O  3  CD  3 

*4  • 

1 

at  h-  «  «  2 

I 

ft  3  m  m 

-1  Ui  40 

1 

Ofltoa 

HSU 

1 

XUHfith 

3  0*- 

1 

©  to  ft  00 

1 

a  3»-  o 

3  ♦  • 

1 

3  at  3 

O  to  J 

1 

3  3X3 

C  Z  o 

1 

zaxHO 

UJ 

UMQt 

1 

tO 

o 

u 

Z  3  3 

t 

Ui 

3  3  3  3 

z 

©  to  z 

1 

CL. 

Z  -i  3  tO  _J 

< 

O  Ui  o 

1 

3 

om  a  a  m 

o 

3  O 

1 

3 

3  3  ac  3  3 

3 

z 

ac 

« 

z 

t-  3  at 

3 

o 

UJ  u.  z 

• 

U1 

o 

<<2U(A 

© 

►4 

3  3  3 

1 

to 

Z  *-  3  Z  3 

3 

3  Ui 

« 

at 

3 

ac  a  om  M 

Ui 

3 

a  ui  z 

« 

o 

3 

o  a  3 

a: 

-J 

z  o 

1 

ft 

3 

3  o  3  at 

o 

O 

OMH 

1 

o 

Z  3  *-  3  3 

® 

to 

U  <  K 

1 

3 

to 

►4  <  J—  ft 

1 

at 

ac 

1 

« 

o 

1 

3 

ft 

ui  Z  at  *- 

1 

o 

4C  to  U  3 

O  O  «  3 

» 

at 

CD  3  >-  at 

-J 

ac  U  J  3 

• 

©  o  < 

o 

Ui  O 

1 

ft 

o  o 

at 

U  UI  M 

I 

o 

3  3  to 

3 

z  z  3  t*. 

1 

m  u  a  u 

z 

HNM  It 

1 

3 

a  j  z  h 

o 

U3H 

1 

z 

3  U  O  R- 

w 

>-  a 

1 

Ui 

ac  3  m  ac 

Z  CJ  to 

1 

z 

3  U  3  3 

♦ 

a  z  uj  u 

1 

3 

3  ft 

zau  x 

1 

< 

3  3  0  0 

(0 

3  3 

• 

u 

at  <  Q  at 

u 

u.  3  3 

1 

at 

ft  3  <  ft 

*4 

0  3  Ui 

1 

3 

X  3 

3 

3  a  to 

1 

3  (O  3 

to 

tAuo  a 

• 

3 

3  Z  3  3 

3 

*-  Ml/)  Ui 

1 

JHmD 

o 

•Alt.  JK 

1 

Ui 

3  3  « 

z 

Mua  o 

i 

x 

z  3  ac  3 

to 

to  M  Z 

• 

3  X  3  ft 

«* 

Z  o  •  *« 

1 

Ui 

at  3  ft  3 

O  t/> 

1 

X 

ft  o  u 

o 

U  3  Z  V 

1 

3 

o  ft  ac  © 

MU  J  • 

• 

©  3  ft  « 

AC 

Z  -J  3  _J 

1 

Ui 

Ui 

Ui  ©  CD  4*  O 

1 

Hi 

3  «  3  3 

3 

HZOUC 

• 

3 

*<3M 

3 

3 

to  m  a  *  m 

1  Ui 

z 

<  3  «a  3 

3 

ft 

3  k  a  ©  z 

•  3 

►4 

ai  o  z 

3 

Z 

00  <  o 

1  u 

3 

tO  Q  01  O 

O 

z  uj  to  o 

1  M 

ft. 

3  3 

3 

u 

UJ  tO  z 

1  H 

o 

©300 

U  10  .0  O  ti 

1 

3  <  <  3 

Z  *-  Z  >M  z 

1 

3  0  Z 

alOKM 

1 

m  Z  ac 

OU4  «Z 

1 

o  ac  3  o 

M|  M  MM 

1 

3  0  ft 

at 

SUQ  or  < 

«  at 

©  3  3  at 

3 

tD3  a  u 

1  Ui 

ac  to  3  3  • 

so 

44 

Ui  o  >  Z 

1  CL 

tr 

O  3  3  ft  O 

z 

♦ 

UJ  u  M 

»  z 

♦ 

ft  X  to  3 

3 

N 

Z 

at  3  3  at 

1  3 

M 

z 

3  3  Z 

Z 

as 

ui 

O  Z  to  3  Z 

1  z 

a 

Ui 

►  Z  ac  ac  3 

3 

ay  z  « 

1 

3 

ac  o  a  a 

O 

OR 

© 

O  RM  3  Z 

1  3 

eg 

at 

«  3  3 

O 

00 

O 

Ui  Z  Z  M. 

•  o 

OD 

o 

3  O  o  to  3 

at 

at 

Z  Ui  3  Ui 

l  at 

at 

O  3  Z  3  at 

ft  * 

as 

ft  a 

&  IA  v  >■  *  1  ft.  * 

© 

ft  « 

ac  to  3 

•  I 

.  IaST-4  -  N+ft-  ■■  ✓ 


*aje*a*M*evdi*ataH;. 


82  3089  FUNCTIONAL  SEGMENTATION  OF  THE  AN/USM-A10  120 


ARHt  C ADC AP  PROJECTS 
08/29/BO 


APPENDICES 


APPENDIX  A  -  LATE  SUBMITTALS 


APPENDIX  B  -  DISTRIBUTION  LIST 


LATE  SUBMITTALS 


The  project  information  provided  below  was  submitted  late  in  the  program¬ 
ming  cycle  and  is  not  reflected  elsewhere  in  the  report.  The  US  Army  Depot 
System  Command  is  the  sponsoring  organization. 


Project  G  81  2001:  Provide  Prototype  Robots  for  Automated  Blast  Cleaning 

Summary  -  This  effort,  programmed  for  $133. 4K  in  FY81  and  $283. IK  in  FY82, 
will  develop  technology  to  apply  robots  to  blast  cleaning  oper¬ 
ations  . 


Project  G  80  4002:  Robotized  Welding  of  MM113A2  Suspension 

Summary  -  This  effort  will  be  directed  toward  integrating  robot  technology 
into  welding  operat'ons.  Planned  funding  is  FY80  -  $316K  and 
FY81  -  $74K. 


Project  G  81  4003:  Rubber  Injection  Holding  of  Double  Pin  Track 

Summary  -  This  effort  will  develop  an  automated  robot  injection  molding 
process  for  fabrication  of  rubber  track  pads.  Planned  funding 
is  FY81  -  $345K  and  FY82  -  $118K. 


DISTRIBUTION  LIST 


12  -  Defense  Documentation  Center 

All  MMT  Program  Representatives 

All  Government  members  of  the  MTAG  CAD/CAM  Subcommittee 
All  Members  of  the  CAM  Steering  Group 


